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This study examines the association between types of prescription drug insurance 
coverage and the unit cost of dispensed drugs. Logistic regression and ordinary least 
squares regression were used to assess differences in the use of brand name and generic 
drugs and the unit cost of dispensed brand name or generic drugs across four insurance 
categories: Medicaid, private third party, indemnity, and uninsured. The results show 
that private third-party and indemnity prescriptions were more likely to be dispensed 
with brand name drugs. Also, indemnity patients and the uninsured were dispensed 
brand name and generic drugs with lower unit costs. The findings have ramifications for 
the design of prescription drug insurance benefits and suggest that physicians may 
respond to the economic situation of their patients when prescribing drugs. 



Spending for prescription drugs in the United States 
increased from S12 billion in 1980 to S51.9 billion in 
1994, roughly 23.8% annually (Levit et al. 1996). 
Growth in prescription drug expenditures consists of 
two components: an increase in the number of pre- 
scriptions dispensed, and/or an increase in the cost 
of the drug product per prescription dispensed. One 
factor likely associated with an increase in both 
components is the source of payment for drug ex- 
penditures. In 1980, 66% of prescription drug ex- 
penditures were paid in full, out of pocket by pa- 
tients, and 34% were paid by third-party, private 
insurance and Medicaid service benefit programs 
(Genuardi, Stiller, andTrapnell 1996). In 1994, how- 
ever, the share of prescription drug expenditures 
paid in full, out of pocket by patients decreased to 
42%, and payments by third-party private insurance 
and Medicaid service benefit programs increased to 
58% (Genuardi, Stiller, and Trapnell 1996). Patients 
paying in full, out of pocket include those covered by 



indemnity-type insurance and the uninsured. Service 
benefit programs typically require only a copayment 
or coinsurance out of pocket for each prescription 
dispensed. 

In general, insurance coverage influences the 
choice of health care goods and services by reducing 
the cost to patients. Thus, insured patients, or phy- 
sicians as agents of insured patients, may demand 
more or higher cost health care items (Newhouse 
1978). To control increased demand for more or 
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ing provisions that result in varying out-of-pocket 
expenses among insured patients. The focus of this 
study is differences in cost of health care items, in 
particular, prescription drugs. 

Pauly (1980) proposed that physicians, acting as 
patients" economic agents, will minimize costs in the 
selection of goods and services that require no phy- 
sician time for production (i.e.. prescription drugs) 
as a patient's out-of-pocket spending increases. 
Thus, the unit cost of goods and services requiring no 
physician time for production that arc provided to 
patients should differ depending on the interrelated 

feet) and how much out of pocket patients are 
required to pay at the time of consumption (payment 
effect). 

Prescription drugs are a useful example for exam- 
ining how insurance and out-of-pocket expenditures 
influence the cost of health care goods and services 
for three reasons. First, payment for prescription 
drugs often involves out-of-pocket spending for pa- 
tients at the time of dispensing even if they have 
prescription drug insurance coverage. Relative to 
other medical goods and services, prescription drugs 
comprise one-quarter of out-of-pocket medical ex- 
penditures for patients, making prescription drugs 
the single largest component of out-of-pocket costs 
(Sonnefcld ct al. 1991). 

Second, there is variability in the amount patients 
must pay out of pocket at the time of dispensing due 
to differences in the availability of prescription drug 
insurance coverage and in patients' out-of-pocket 
payment requirements across prescription drug in- 
surance plans. Although more than 90% of the U.S. 
population employed in medium and large firms with 
health insurance coverage are offered some form of 
coverage for prescription drugs (Baker and Kramer 
1991), many patients do not have coverage for pre- 
scription drugs due to employment in small firms, 
gaps in Medicare insurance, and unemployment. 
Out-of-pocket expenditures differ due to mecha- 
nisms such as coinsurance, copayments, and deduct- 
ibles. Coinsurance rates for each prescription can 
range from 20% to 50% of the retail price, and 
copayments for prescriptions range from $.50 to $10 
or more (Smith and Kirking 1992). 

Third, controlling for illness, there is a high degree 
of variability in the use, number, and cost of pre- 
scription medicines available to treat individual dis- 
ease states (American Society of Hospital Pharma- 
cists 1993; Medical Economics Company 1993). 
Temin (1991) showed that utilization rates of 14 



antibiotics ranged from less than 1% to 38% across 
nine disease states where antibiotic use might be 
warranted. Factors contributing to the number of 
drug products available arc research efforts of the 
pharmaceutical industry and the availability of ge- 
neric drug products. Differences in cost of drug 
products depend on whether a drug is a brand name 
or generic product, the age of the product, and the 
number of similar drugs available (Stateman and 
Tyebjee 1981; Pongcharoensuk 1989; Frank and 
Salkever 1991). Overall, the variability in use, num- 
ber, and cost of drug products combined with dif- 
ferent patient out-of-pocket amounts for prescrip- 
tion drugs suggest differences in the type (e.g., brand 
or generic) and cost of drug products used across 

Several studies have examined the influence of 
insurance coverage and patient out-of-pocket expen- 
ditures on the use of prescription drugs (Martin and 
Williams 1959; Greenlick and Darsky 1968; Weeks 
1973; Smith and Garner 1974; Nelson, Reeder, and 
Dickson 1984: Leibowitz, Manning, and Newhouse 
1985; Lavers 1989; Harris, Stergachis, and Reid 
1990; Kotzan and Carroll 1991; Holcombe and Grif- 
fin 1993; Smith 1993; Gianfrancesco, Baines, and 
Richards 1994). Two studies (Kotzan and Carroll 
1991; Holcombe and Griffin 1993) showed that as 
insured patients paid less out of pocket for prescrip- 
tion drugs they used drugs which were higher in unit 
cost. Past research examining the association of 
insurance type with brand and generic drug use is 
equivocal (Leibowitz, Manning, and Newhouse 
1985; Kotzan and Carroll 1991). The weaknesses of 
previous studies are that they examined only a few 
therapeutic categories of dispensed drugs or limited 
types of insurance coverage for prescription drugs, 
thus limiting the gcneralizability of effects of insur- 
ance plan and patient payment on the cost of dis- 
pensed drugs. 

The purpose of this study is to determine whether 
the unit cost of dispensed drugs is associated with 
types of insurance coverage that require patients to 
pay different amounts out of pocket at the time of 
dispensing. We examined the association of insur- 
ance type with brand name and generic drug use and 
the relationship of insurance type with the unit cost 
of dispensed brand name and generic drug products. 
We looked at these associations across all therapeu- 
tic categories of dispensed drugs and all groups of 
prescription drug users. Because the insurance effect 
and payment effect are intertwined, we consider both 
in the analysis. 
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Empirical Models 

Since it is likely that insurance type influences 
whether a brand name or generic drug is dispensed, 
and subsequently the unit cost of the dispensed drug, 
we developed an approach to examine how insur- 
ance type is associated with both the use and unit 
cost of brand name and generic drug products. Wc 
conceptualized and modeled the selection of dis- 
pensed drugs as a two-step process. In the first step, 
the physician, patient, and/or pharmacist determines 
whether a brand name or generic drug is to be 
dispensed. Insurance type can influence the selec- 
tion of a brand name or generic drug product in two 
ways. First, the use of generic drug products may be 
promoted by prescription drug cost control mecha- 
nisms implemented by insurers, such as formularies, 
mandatory generic substitution, and higher dispens- 
ing fees paid to pharmacies for generic drug prod- 
ucts. Second, the amount of out-of-pocket spending 
required of a patient may sensitize that patient to the 
cost of dispensed drugs, encouraging the use of a less 
expensive product. We modeled the first step of the 
process by examining the probability of brand name 
or generic drug use across insurance types, control- 
ling for therapeutic category and dispensing phar- 
macy. 

In the second step, which is conditional on the 
decision to use a brand name or generic drug prod- 
uct, the unit cost of dispensed drug may vary de- 
pending on which drug product is selected. We 
modeled this step by comparing the unit cost of 
brand name and generic drug products separately 
across insurance types, controlling for therapeutic 
category and dispensing pharmacy. 

Study Design and Data Collection 

We used a cross-sectional, field study descriptive 
design for collecting and analyzing data. The data 
were collected through audits of new prescription 
orders dispensed from a judgment sample of 10 
independently owned community pharmacies in a 
midwestern state. Following a data cross-classifica- 
tion method to determine sample size, we audited a 
systematic random sample of 612 new prescription 
orders dispensed at each pharmacy between October 
1, 1993, and September 30. 1994, producing a study 
sample of 6,120 new prescription orders. 



The dependent variables were whether the drug 
dispensed was a brand name or generic drug product 
and the unit cost of dispensed drug. Unit cost was 
defined as the cost per dose (e.g., tablet, capsule, 
teaspoonful). 1 Unit cost of dispensed drug was esti- 
mated using reference pricing lists and government 
program payment levels for drugs. For brand name 
drug products, we based cost on the average whole- 
sale price (AWP) listed in the Red Book® for the 
month and year in which the prescription was writ- 
ten. For generic drug products, cost was the state 
upper limit for pharmacy reimbursement (historical- 
ly the maximum allowable cost [MAC]) based on the 
Health Care Financing Administration (HCFA) 
Federal Financial Participation Upper Limit (FFP- 
UL) amounts. For generic products without an 
FFP-UL price, cost was the average of AWP for 
those drug products listed in the Red Book®. We 
used AWP and FFP-UL because they arc estimates 
of cost to the pharmacy of drug products, and thus 
are an indicator of the relative cost of drug products. 
Using AWP and FFP-UL also provides a means for 
comparing dispensed drugs on a cost basis without 
market influences (i.e.. pharmacy mark-up, various 
pharmacy reimbursement schedules from insurers). 
Prescription orders for topical products and devices 
(e.g., diabetic supplies, inhalation spacer devices) 
were not audited. 

The first independent variable was type of pre- 
scription drug insurance coverage. We categorized 
prescription drug insurance coverage into four 
types — Medicaid, private third party, indemnity and 
uninsured — based on the methods and payment 
amounts patients encountered when obtaining pre- 
scriptions at a pharmacy. Medicaid and private third- 
party insurance represented service benefit prescrip- 
tion drug coverage requiring patients to pay either 
coinsurance or copayment amounts for prescription 
drugs. Medicaid copayments across the nation are 
either nothing or low amounts (usually $1 or less) 
(Colligen 1994). Private third-party copayments or 
coinsurance rates produce higher out-of-pocket ex- 
penditures relative to Medicaid, but are considerably- 
lower than the average retail price of a prescription 
(copayments typically are less than $10 per prescrip- 
tion compared to approximately $30 average pre- 
scription charge in community pharmacies) (Hargis 
1994). 

Indemnity and uninsured categories represented 
patient insurance status where the patient pays the 
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full retail price at the time of dispensing. Indemnity- 
insured patients submit a claim for prescriptions and 
typically are reimbursed a percentage of the retail 
price after meeting a deductible. The ultimate cost 
to the patient is the time value of money delayed in 
the payment-reimbursement cycle, and the percent- 
age of the retail price not reimbursed. Thus, al- 
though private third-party and indemnity patients 
have insurance coverage, they differ in what they pay 
out of pocket at the lime of dispensing. Uninsured 
patients have no indemnifying or service benefit 
insurance mechanism to recover or reduce prescrip- 
tion expenses. Data concerning type of prescription 
drug insurance coverage and patient out-of-pocket 
expenditures were collected from information re- 
corded on the new prescription orders that were 
audited or provided by the dispensing pharmacists. 

We controlled for dispensing pharmacy and ther- 
apeutic category of dispensed drug. Controlling for 
dispensing pharmacy was necessary since brand/ge- 
neric use and unit costs may differ across pharmacies 
due to physician prescribing patterns, case mix of 
illnesses, or actions of pharmacists (Goldberg et al. 
1979; Yeasalis et al. 1980; Vuturo, Krisher, and 
McCormick 1980; Stewart, Grussing, and Purohit 
1982; Shepherd, Pongcharoensuk, and Kreling 1986; 
Stergachis et al. 1987; Forstrom, Reid, and Sterga- 
chis 1990; Knowlton and Knapp 1994). Therapeutic- 
category was controlled since the availability of 
brand and generic drug products and unit costs differ 
across therapeutic category (Medical Economics 
Company 1993). Our division of dispensed drugs 
into therapeutic categories was based on categories 
used in past research (Vernon 1971; Cocks and Virts 
1974; Hornbrook 1976). We based therapeutic cat- 
egory of the dispensed drug on information collected 
from the new prescriptions audited. 

Data Analysis 

Using logistic regression analysis, the first step of the 
model examined the association of insurance type, 
dispensing pharmacy, and therapeutic category with 
the probability of a prescription being dispensed 
with a brand name or generic drug product. The 
dependent variable was a dummy variable for brand 
name drug dispensed (=1) or generic drug dis- 
pensed (=0) collected from each prescription au- 
dited. The statistical significance of parameters was 
assessed using -2 log likelihood. Contrasts between 
estimated logistic regression coefficients for the in- 
surance type variables were performed to test for 

26 



differences in the probability of having a brand name 
or generic drug dispensed. 

The second step of the process examined the 
association of insurance type with mean unit cost of 
dispensed brand name and generic drug products 
using two separate ordinary least squares (OLS) 
regression models, one for prescriptions dispensed 
with brand name drug products and the other for 
prescriptions dispensed with generic drug products. 
Contrasts between estimated regression coefficients 
for the insurance type variables from each regression 
model were performed to test for differences in the 
mean unit cost of brand name and generic drugs. For 
all contrasts, the test statistic was computed by di- 
viding the difference between the estimated regres- 
sion coefficients being tested by the standard error of 
the difference (Hays 1988). The test statistic was 
/-distributed and hypothesis tests were two-tailed 
and tested at a significance level of .025 because 
there were multiple contrasts (Keppel 1982). 

Results 

The study pharmacies were located in rural, small 
urban, and urban areas. Annual new prescription 
volume in these pharmacies ranged from 6,329 pre- 
scriptions to 31,331 prescriptions; the average an- 
nual new prescription volume was 14,751 prescrip- 
tions. Nationally, in 1993. the average annual new 
prescription volume in independently owned com- 
munity pharmacies was 16,207 prescriptions (Schon- 
delmeyer and Johnson 1994). 

The largest number of prescriptions was in the 
private third-party insurance type (Table 1). In 1993, 
it was estimated that 30.5% of prescriptions dis- 
pensed from independent community pharmacies in 
the United States were private third-party insurance, 
24.3% were Medicaid, 15.1% were indemnity, and 
30. 1 % were uninsured (Schondelmeyer and Johnson 
1994; Kreling and Paulsen 1989). The sample distri- 
bution of prescriptions into insurance types was 

of prescriptions (x 1 = 358.95. /; < .05). The dif- 
ferences likely are due to the study sample including 
only 10 pharmacies in one state and auditing only 
new prescriptions, whereas national estimates were 
based on new and refill prescriptions. 

The average patient out-of-pocket expenditure for 
Medicaid, private third-party, indemnity and unin- 
sured prescriptions was $.70, S5.87. $31.18, and 
$24.36, respectively (Table I). There were differ- 
ences in mean cost per dose of dispensed drug across 
insurance types with uninsured prescriptions having 
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the lowest mean cost per dose ($.60) and private 
third-part\' prescriptions having the highest mean 
cost per dose ($.83). The five most common thera- 
peutic categories were: anti-infective (n = 2,031, 
33.2%), cardiovascular (n = 647, 10.6%), analgesic 
(« = 502, 8.2%), antipsychotic/anticonvulsant (n = 
413, 6.7%) and anti-inflammatory (n = 357, 5.8%). 
The remaining 22 therapeutic categories repre- 
sented 35.5% of the prescriptions. Analysis of phi 
coefficients for the independent variables showed no 
correlation greater than .31. 

Table 2 summarizes the results of logistic regres- 
sion analysis for the probability of a prescription 
being dispensed with a brand name drug product. 
The table contains odds ratios for insurance type, 
dispensing pharmacy, and therapeutic category vari- 
ables. Contrasts for odds ratios for the insurance 
type variables also are contained in the table. The 
insurance type variables were dummy coded and 
uninsured was the excluded insurance type in the 
logistic regression model. Therefore, the odds ratios 
for the insurance type variables are interpreted rel- 
ative to uninsured prescriptions. The results show 
that private third-party prescriptions were 1.56 and 
1.71 times more likely to be dispensed with brand 
name drugs relative to Medicaid and uninsured pre- 
scriptions, respectively. Indemnity prescriptions 
were 1.51 and 1.39 times more likely to be dispensed 
with brand name drug products relative to uninsured 
and Medicaid prescriptions, respectively. 

Table 3 contains descriptive analyses of brand 
name and generic prescriptions in the sample of new 
prescription orders. The table highlights differences 
in patient payment requirements across insurance 
types for brand name and generic prescriptions. It 
also shows differences in proportions of brand name 
and generic prescriptions dispensed for the different 



insurance types. Medicaid and uninsured prescrip- 
tions had the highest generic dispensing rates. 

Patient payment amounts for brand name and 
generic Medicaid prescriptions were equal, which is 
consistent with the study state's Medicaid policy of 
not requiring differential copayments for brand 
name and generic drug products. On average, 
patient out-of-pocket payment (copayment/coinsur- 
ance) for brand name, private third-party prescrip- 
tions was $2.82 more than for generic private 
third- party prescriptions. This relatively small dollar 
differential may contribute to the increased likeli- 
hood of private third-party prescriptions being dis- 
pensed with brand name drug products. Patients may 
be willing to pay the additional dollar amount for a 
perceived higher quality brand name drug product to 
prevent dispensing of a generic equivalent or a ther- 
apeutically similar brand name drug product. Also, 
mean out-of-pocket expenditure for brand name 
indemnity prescriptions was greater than uninsured 
prescriptions, even though the mean unit cost per 
dose for brand name indemnity prescriptions was 
$.14 less than uninsured prescriptions. This may 
suggest increased quantity per prescription. Alter- 
natively, since research has shown pharmacy profit 
margins to be lower for private third-party prescrip- 
tions (Carroll, Miederhoff, and Waters 1996), the 
price for indemnity prescriptions may be inflated to 
compensate for losses from other insurance types. 

Table 4 summarizes ordinary least squares regres- 
sion analyses of the unit cost of brand name drug 
products and generic drug products. Estimated re- 
gression coefficients for insurance type, dispensing 
pharmacy, and therapeutic category variables as well 
as contrasts between estimated regression coeffi- 
cients for the insurance type variables are contained 
in the table. Since the distribution of the dependent 
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variable (cost per dose) was positively skewed, cost 
per dose was transformed with the natural logarithm 
transformation (Mirer 1988). Thus, estimated re- 
gression coefficients for the insurance type variables 
are interpreted as percentage differences in mean 
unit cost relative to uninsured prescriptions. 

The mean cost per dose for dispensed brand name 
drugs was significantly higher for private third-party 
and Medicaid prescriptions (20.2% and 13.9% 
higher, respectively) than for uninsured prescrip- 
tions. Contrasts between estimated regression coef- 
ficients for the insurance type variables showed that 
private third-party prescriptions had a mean cost per 
dose significantly higher (17.4%) than indemnity 
prescriptions. For generic drug products, private 
third-party and Medicaid prescriptions had signifi- 
cantly higher mean cost per dose (14.6% and 12.2%; 
higher, respectively) than uninsured prescriptions. 
Contrasts between estimated regression coefficients 
for the insurance type variables showed no statisti- 
cally significant differences in mean cost per dose of 
dispensed generic drugs. 

Discussion 

The focus of this study was to determine the asso- 
ciation between types of prescription drug insurance 
that require patients to pay varying out-of-pocket 
amounts and the unit cost of dispensed drug by 
examining use and unit costs of brand name and 
generic drug products. Results show there are dif- 
ferences in brand/generic drug utilization rates 
across insurance types, as well as differences in unit 
cost of brand name and generic drug products. 

The variation in unit costs of dispensed drug 
among the four insurance types controlling for dis- 
pensing pharmacy and therapeutic category is con- 
sistent with past research. Kotzan and Carroll (1991) 
found that total prescription drug costs for Medicaid 
patients for antiarthritic medications and vasodilator 
dosage forms were 15.4% and 29.2% higher, respec- 
tively, than private payment (non-third-party) pa- 
tients. Holcombe and Griffin (1993) reported that 
Medicaid patients were significantly more likely to 
receive higher cost pain medications than uninsured 
patients. We found the mean cost per dose of dis- 
pensed brand name drugs for Medicaid prescriptions 
to be 11.1% and 13.9% higher than indemnity and 
uninsured prescriptions, respectively. The mean cost 
per dose of dispensed generic drugs for Medicaid 
prescriptions was 5.8% and 12.2% higher than in- 
demnity and uninsured prescriptions, respectively. 
The difference between Medicaid and uninsured 
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prescriptions was statistically significant for both 
brand name and generic dispensed drugs. 

The advantage in comparing all four of the insur- 
ance types simultaneously is that we could assess the 
relative strength of the insurance effect (having cov- 
erage for prescription drugs) and the patient pay- 
ment effect (the amount paid out of pocket). The 
insurance effect is seen by comparing the indemnity 
group with the uninsured group. Both groups pay full 
retail price for drugs, yet they differ by insurance 
status (indemnity patients have insurance coverage 
that reimburses them at least some of the initial 
out-of-pocket expense). 

Overall, our analyses show that indemnity pre- 
scriptions had a higher mean unit cost of dispensed 
drug ($.68) than uninsured prescriptions ($.60). 
Much of the difference was due to the likelihood that 
indemnity prescriptions would be dispensed with 
brand name drug products, because the mean unit 
costs of brand name and generic drug products 
dispensed for indemnity prescriptions did not differ 
significantly from the mean unit cost for uninsured 
prescriptions. Patients, physicians, and/or pharma- 
cists may respond to the presence of insurance by 
increasing the use of brand name drug products 
(possibly perceived as higher quality relative to ge- 
neric drug products), but respond to the burden of 



out-of-pocket spending by using relatively low-cost 
brand name drug products. 

The effect of payment type is seen by comparing 
the private third-party and indemnity groups. These 
groups both have insurance coverage yet differ in the 
amount of out-of-pocket payment at the time of 
dispensing. Overall, mean unit cost of dispensed 
drug for private third-party prescriptions ($.83) was 
higher than indemnity prescriptions ($.68). Al- 
though the odds of private third-party and indemnity 
prescriptions being dispensed with brand name 
drugs was similar, private third-party prescriptions 
for brand name drugs were dispensed with signifi- 
cantly higher-cost brand name drugs. Thus, the rel- 
atively small out-of-pocket expense for patients with 
private third-party insurance may have prompted 
physicians, patients, and/or pharmacists to use high- 
er-cost brand name drug products relative to indem- 
nity insurance highlighting the impact of relatively 
larger patient out-of-pocket expenditures. 

Another explanation for the difference in unit cost 
of brand name drugs between private third-party and 
indemnity prescriptions is the self-selection of pa- 
tients into private third-party plans. Patients who are 
high users of prescription drugs or use high-cost 
prescription drugs may self-select into private third- 
party plans because the out-of-pocket costs at the 
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time of dispensing are low, thus improving their 
access to higher-cost drugs they need. However, 
since enrollment in private third-party prescription 
drug insurance plans is a component of the health 
benefit offered to employees, patient self-selection 
from uninsured to indemnity may be more likely to 
occur. We could not address the influence of patient 
self-selection in this study. 

Our results suggest increasing cost-sharing 
amounts. For example, employing coinsurance pro- 
visions to link resource use with out-of-pocket ex- 
penditures, or changing the type of benefit (i.e., 
switching to an indemnity plan) may be an effective 
means of managing drug costs by allowing a market 
mechanism, namely prescription price, to manage 
costs. However, it is possible that increasing cost- 
sharing amounts to manage drug costs may be a 
shortsighted strategy due to the impact drug use can 
have on spending for other health care resources. 
Improved access to a more expensive drug product 
may result in better disease control, quicker recov- 
ery, or fewer drug interactions, thus decreasing the 
probability of a hospital admission, additional phy- 
sician visits, or use of other health care system 
resources. Research has shown that increased cost 
sharing for all health care goods and services re- 
sulted in poorer clinical outcomes among low-in- 
come hypertensive patients (Newhouse 1993). Also, 
when access to prescription drugs was reduced for 
Medicaid patients, poorer health outcomes resulted 
(Luric et al. 1984; Lurie et al. 1986) and overall 
Medicaid costs increased (Soumerai et al. 1991; 
Soumerai et al. 1994). Thus, increasing out-of- 
pocket spending may be a concern for low-income 
individuals and publicly funded programs (i.e.. Med- 
icaid). A concern for policymakers is whether the use 
of higher-cost prescription drugs in the Medicaid 
and private third-party groups, for example, results 
in lower overall health care costs for these groups. 

No research known to the authors has examined 
the impact of substantially increasing patient out-of- 
pocket spending for prescription drugs by switching 
from service benefit coverage (private third party) to 
indemnity insurance or eliminating drug coverage. 
Future research could examine changes in use and 
cost of prescription drugs, as well as overall health 
care costs before and after such a switch. It also 
would be useful to study how patients' behaviors 
change when they are required to pay substantially 
more out of pocket for prescription drugs. Specifi- 
cally, research could examine patients' information- 
seeking behaviors regarding alternative, less expensive 
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drug therapies or how to use their drug therapy more 
effectively. These behaviors may not only reduce drug 
costs, but they may improve overall health outcomes by 
promoting more effective use of drug therapy. 

We found that uninsured and Medicaid prescrip- 
tions were more likely to be dispensed with generic 
drugs relative to private third-party and indemnity 
prescriptions. These results differ from past research 
examining use of brand and generic drug products 
across insurance types. Leibowitz, Manning, and 
Newhouse (1985) found no difference in generic 
drug use as insured patients paid more out of pocket 
for prescription drugs in the Health Insurance Ex- 
periment. Kotzan and Carroll (1991) found that 
generic drug use was higher as insured patients paid 
more out of pocket for antiarthritic prescription 
drugs. However, our results do agree with past re- 
search examining use of other health care services 
which suggests the uninsured are less likely to re- 
ceive certain types of procedures (especially those 
that are more costly and more discretionary) (Sloan, 
Valvona, and Mullner 1986; Hadley. Steinberg, and 
Feder 1991; Mort et al. 1996). 

Differences between previous work and our results 
concerning the likelihood of brand/generic drug use 
across insurance types, coupled with the unit cost 
results, may reflect a change in the availability of 
generic drugs, a change in physicians' awareness of 
drug costs, or a change in physicians' knowledge of 
their patients' prescription drug insurance type. Ge- 
neric drugs are very common and their dispensing is 
promoted by administrators of service benefit pre- 
scription drug plans (private third party and Medic- 
aid) through use of mandatory generic drug sub- 
stitution, prescribing protocols, and different 
dispensing fees for brand and generic drugs (Kreling 
and Mucha 1992). The suggestion that physicians are 
more knowledgeable of drug costs is contrary to past 
research (Kaine and O'Connell 1972; Lowy, Lowy, 
and Warner 1972; Roth 1973; Fink and Kerrigan 
1978; Nagurney. Braham, and Reader 1979; Oppen- 
heim, Erickson, and Ashworth 1981; Kolassa 1995), 
but is an area for future study. Although the expla- 

patients' insurance status agrees with past research 
(Mort et al. 1996). little is known about physicians' 
knowledge of their patients' prescription drug insur- 
ance status. Of particular interest is whether physi- 
cians ask patients about their prescription drug in- 
surance status and alter their prescribing according 
to insurance type. Anecdotally. we know this occurs. 
Our results suggest that the Medicaid program is 
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more effective than private third-party programs at 
increasing generic drug use. Providers may be more 
aware of the mechanisms used by the Medicaid 
program, since Medicaid programs were the first to 
implement these requirements (e.g., maximum al- 
lowable cost (MAC) programs) (Gagnon and Jang 
1979) or are more willing to comply with the re- 
quirements due to public funding of the Medicaid 
program. Additionally, the relatively small increase 
in out-of-pocket spending for brand name drugs 
compared to generic drugs for private third-party 
prescriptions may dissuade patients from having pre- 
scriptions dispensed with generic drug products. 

The higher cost of generic drugs for Medicaid and 
private third-party prescriptions may be an indicator 
of the ability to promote generic drug use. When a 
brand name drug product loses its patent, the first 
generic version to enter the market is priced at or 
near the brand name price. As other generic versions 
enter the market, the unit price drops (Jambulingam 
and Kreling 1995). Thus, the relatively high unit cost 
for generic drug products for Medicaid and private 
third-party prescriptions may reflect the influence of 
mandatory generic substitution policies associated 
with Medicaid and private third-party prescription 
drug insurance that are implemented rapidly after 
brand name drug patent expirations. 

Patients' relatively low out-of-pocket expense for 
prescription drugs may influence physician behavior 
and influence patient demand for prescription drugs 
(Raynes 1979; Cockburn, Rcid, and Sanson-Fishcr 
1987; Schwartz, Soumerai. and Avorn 1989; Sleath 
1993). information related to patient demand for 
prescription drugs is useful since patient demand 
may undermine cost containment efforts employed 
by insurers (e.g., formularies and different copay- 
ment amounts for brand and generic drug products). 
Future research could examine why patients re- 
quired to pay copayments for prescription drugs 
obtain higher-cost drugs. One possible explanation is 
that patients demand them, because they have im- 
proved access to these drugs and do not face the 
product's full price. Or it could be the increased 
direct-to-consumer advertising of prescription drugs 
by the pharmaceutical industry, or that patients are 
less willing to try lower-cost alternatives. Previous 
research has shown that generic substitution rates 
differ across prescription drug insurance types. Ap- 
proximately 51% of private third-party prescriptions 
were substituted genericalfy compared to 66% for 
Medicaid, 57% for uninsured, and 49.5% for indem- 
nity prescriptions. These results provide some evi- 



dence that patients with private third-party insur- 
ance may not be willing to use lower-cost drug 
products (Mott and Kreling 1997). 

Limitations 

Some limitations of our study should be noted. Data 
were collected from only 10 pharmacies and chain 
pharmacies were not represented in the sample. 
Both these factors limit the generalizability of the 
results. However, a key question concerning chain 
pharmacies is whether different drug products are 
dispensed in chain pharmacies relative to indepen- 
dently owned pharmacies, given patient prescription 
drug insurance type. 

The explanation for the association of unit costs of 
dispensed drugs with insurance types was based on 
economic incentives. However, differences in the 
cost of products used among the insurance types also 
may be due to differences in patient demographic 
variables, severity of disease, number of patient 
comorbidities, and case-mix differences within ther- 
apeutic categories (Greenlick and Darsky 1968: Gar- 
ner 1970; Weeks 1973; Stuart et al. 1991; Smith 
1993). A problem for researchers who wish to ex- 
amine the influence of these variables on drug cost 
or utilization across potentially all users of drugs is 
the availability of data. Although various databases 
from insurers likely contain most of the information 
needed, claims data for the uninsured are difficult to 
obtain. We obtained drug data and patient informa- 
tion (i.e., insurance status) at the pharmacy level. 
The availability and validity of patient-specific data 
from pharmacies and pharmacists are areas for fu- 
ture research. Alternate data sources may be needed 
to link drug use data, patient demographics, and 
other patient care variables. 

Pharmacists at each pharmacy were asked to pro- 
vide insurance information for patients to the best of 
their knowledge, thus some prescriptions may be 
classified into the wrong insurance type. It was be- 
lieved this was more of a problem for the uninsured 
and indemnity insurance types. Patients with indem- 
nity insurance likely submitted claims to their insur- 
ance company without the help of a pharmacist, thus 
the pharmacists may not have known with certainty 
all patients with indemnity insurance. Subsequently, 
prescriptions classified as uninsured actually may have 
been indemnity insurance. Based on the results of the 
study, such misclassification may have inflated the unit 
cost of dispensed drug for uninsured prescriptions and 
understated the unit cost of dispensed drug for indem- 
nity prescriptions. The converse also is possible. 
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Conclusions 

The intent of this study was to address two weak- 
nesses of the literature examining the association of 
the unit cost of dispensed drugs with insurance type 
and patient out-of-pocket spending. We examined 
the unit cost of dispensed drugs for all therapeutic 
categories. Also, by collecting drug use data at the 
pharmacy level, we were able to examine the unit 
cost of dispensed drugs across potentially all pre- 
scription drug insurance types (and patient payment 
levels) including uninsured patients. Our findings 
suggest that as patients' out-of-pocket expenses for 
prescription drugs exceed copayment amounts, they 
are dispensed drugs (both brand name and generic) 
with lower unit costs, controlling for dispensing 
pharmacy and therapeutic category of the dispensed 
drug. The results agree with the rationale for using 



Notes 

Portions of this manuscript were presented at the 143rd 
annual meeting of the American Pharmaceutical Association, 
Nashville, Tenn., and the 13th annual meeting of the Asso- 
ciation for Health Services Research, Atlanta, Ga. 
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